Characterization of the anaemia of chronic renal failure and the mode of its correction by a preparation of human erythropoietin (r-HuEPO). An investigation of the pharmacokinetics of intravenous erythropoietin and its effects on erythrokinetics.
Studies were directed to characterization of the anaemia of renal failure of 11 patients on haemodialysis and determination of the way in which it is corrected by human erythropoietin derived from recombinant DNA expressed in Chinese hamster ovary cells (r-HuEPO) administered intravenously. Erythrokinetics before treatment showed that total red cell mass was below normal and that both erythron transferrin uptake and red cell survival were modestly reduced; treatment increased both total red cell mass and erythron transferrin uptake but did not change red cell survival in previously untransfused patients. When BFU-e and CFU-e from patient bone marrow were cultured in autologous serum we found no evidence for inhibitors of erythroid progenitor maturation in patient serum compared with normal. Erythroid expansion in response to r-HuEPO was not limited by the availability of iron, iron requirements for new red cell formation being met from stores (if adequate) or from oral iron supplements. In pharmacokinetic studies the plasma clearance of r-HuEPO could be expressed by a three-parameter exponential curve with T1/2 range of 2.3 to 7.3 h. T1/2 after the first dose of r-HuEPO was not significantly different from that after 14 to 54 weeks treatment when the erythron had expanded to a new steady state. Erythron transferrin uptake before treatment was related to endogenous production of erythropoietin estimated from the plasma clearance of the first dose of r-HuEPO administered intravenously. This finding suggested that the availability of erythropoietin was the main factor limiting expansion of the erythron. This conclusion was supported by the continuity of the relationship during the response to treatment.